Abstract-Geranium sect. Trilopha (Geraniaceae) consists of seven species: G. biuncinatum, G. brevipes, G. favosum, G. mascatense, G. ocellatum, G. trilophum, and G. yemense. The highest diversity of the group is located in Iran, the Arabian Peninsula, and adjacent regions of northeast Africa with five endemic species. One species occurs in the Himalayas and another is widespread in the mountains of tropical Africa. In contrast with current literature, we consider G. yemense to be a separate species from G. trilophum, and G. brevipes also to be separate from G. ocellatum. Micromorphological features of indumentum, pollen, mericarps and seeds were investigated by SEM. Two features are present in all species of the section and give strong support to this group: a) pollen with Erodium-type exine ornamentation (first reported here), and b) fruit with twisted rostrum. A new key is provided, as well as new and detailed descriptions. Each species is illustrated and mapped and five lectotypes are designated.
Geranium L. (Geraniaceae) is a genus of medium size with, at present, an estimated 325 species, distributed throughout most of the world except in lowland tropical areas. The difficulty of preparing monographic treatments of large genera is well known (Frodin 2004 ) and applies to medium-sized genera as well. As part of an ongoing project to revise Geranium worldwide, the initial strategy was to review sections or subgenera that were well-characterized morphologically (Aedo 1996 (Aedo , 2001 (Aedo , 2003 Aedo et al. 1998 Aedo et al. , 2002 Aedo et al. , 2003 Aedo et al. , 2005a Aedo et al. , 2005b Aedo et al. , 2007 . A complementary strategy has been to revise groups by geographical areas, for instance the species of the New World (Aedo 2012 ) and those of the Pacific area (Aedo, unpublished) . Among the groups well-characterized morphologically but not yet fully revised is Geranium subg. Robertium (Picard) Rouy. According to Yeo (1984) G. subg. Robertium is recognized by the fruit discharge by carpel projection (see Morphology) and may be divided into eight sections distributed mainly in Macaronesia, the Mediterranean Basin and the Himalayas. Among those sections, Geranium sect. Batrachioidea W. D. J. Koch and Geranium sect. Divaricata Rouy were monographed by Aedo et al. (1998) . Geranium sections Anemonifolia R. Knuth and Ruberta Dumort. were studied by Yeo (1973) , and G. sections Lucida R. Knuth and Unguiculata (Boiss.) Reiche by Yeo (2004) ; most of the species of G. sect. Polyantha Reiche were also included in the treatment of Geranium in the Flora of China (Aedo 2008) . Some work is still needed, however, to achieve a comprehensive monograph of these last five sections. The last section of the subgenus is G. sect. Trilopha Yeo, which is the object of the present revision. Knuth's (1912) worldwide monograph of Geranium is still the most complete treatment of the genus. He accepted seven species in G. sect. Lucida, five of which were transferred by Yeo (1984) to G. sect. Trilopha. That account was based on the limited material available at the time, and as an unavoidable consequence has some erroneous leads in synonymy and species delimitation.
Geranium section Trilopha occurs from the eastern Himalayas to Tropical Africa. The richest area is the Arabian Peninsula and adjacent regions of northeast Africa. Both Laundon's (1961) and Kokwaro's (1971a) synthesis of the genus for northeast tropical Africa are important steps forward in the knowledge of G. sect. Trilopha. The five main species of the section (G. biuncinatum Kokwaro, G. favosum Hochst., G. mascatense Boiss., G. ocellatum Cambess., and G. trilophum Boiss.) are, in general terms, clearly delimited and their distribution and synonymy correctly established. The regional floras of this area accepted these five species (i.e. Laundon (1963) , Kokwaro (1971b) , Thulin (1993) , Wood (1997) , Gilbert and Voster (2000) , Alfarhan and Thomas (2001) , and Patzelt (2007) ). One of the main points of controversy is the status of the African populations of G. ocellatum. Gilbert and Voster (2000) and suggested that they may deserve taxonomic recognition.
Following our recent revisions of several groups of Geranium, and keeping in mind the goal of comprehensively monographing the genus, we present here a revision of G. sect. Trilopha.
Materials and Methods
This revision is based on the examination of 350 herbarium specimens from the following herbaria: A, B, BC, BM, BR, C, CAS, E, FI, FT, G, GH, H, K, LD, LE, M, MA, MO, MPU, NY, P, PE, S, US, W, WRSL, and WU. Curators from KW and Z kindly responded to our request for loan, but were unable to find or send the specimens requested.
One hundred ten characters, 75 qualitative and 35 quantitative traits, as well as seven ratios, were scored for the descriptions of species. Ideally at least 15 specimens were scored for each species. Quantitative characters were assessed with a Mitutoyo CD-15CD digital caliper. The most frequent values are percentiles (between 25th percentile and the 75th percentile) which are shown without brackets, and the extreme values are enclosed in brackets. In the line drawings of leaf laminas and petals the adaxial surface is shown, unless stated otherwise. In the descriptions and the key the length of the sepal does not include the length of the mucro.
For scanning electron microscopy (SEM), samples were obtained from herbarium specimens and directly placed and glued to aluminum stubs, coated with 20 nm of gold with a Sputter Coater Balzers SCD004, and examined with HITACHI S3000N scanning electron microscope at 15 kV.
Results
Morphology -Duration and Habit-All species of Geranium sect. Trilopha are annual herbs with a simple taproot with thin secondary roots. The stem is usually welldeveloped, erect or ascending and branched.
Indumentum-Five types of simple and uniseriate hairs have been detected in species of Geranium sect. Trilopha (Theobald et al. 1979 ): 1) Short eglandular (0.1-0.6 mm long) unicellular hairs, smooth or papillose; they occur in all species on almost all structures on the plant and usually are ± recurved (Fig. 1A) . A subtype occurs in the mericarps of all species except G. ocellatum (ca. 0.1 mm long), with obtuse apex (Fig. 2C) . 2) Long eglandular (1.1-3 mm long) unicellular hairs, smooth or papillose; they occur in variable frequency in all species, mainly on stems, petioles, pedicels, peduncles and sepals and are patent (Fig. 1A) . 3) Plane eglandular hairs (0.4-0.9 mm long), with two to four cells, usually papillose (Fig. 1B) . They are restricted to the adaxial surface of the leaves of all species of G. sect. Trilopha, and are present in a few individuals of G. ocellatum. This is a feature shared with other species of G. subg. Robertium and not found in either G. subg. Geranium or subg. Erodioidea. According to Payne (1978), hair types 1-3 belong to the 'subulate' type. 4) Glandular hairs with a foot consisting of cylindrical or decussate cells; they occur in all species on almost all structures of the plant (Fig. 1A) . 5) Short glandular hairs (<55 μm long), smooth, usually of two cells, but sometimes with a bicellular foot, and present in all species studied here. Because they are evident only at high magnification, they are not included in the descriptions.
Leaves-The primary division of the leaf is named a 'segment' and the subsequent divisions are called 'lobes.' The basal leaves are usually arranged in a ± deciduous rosette. Cauline leaves are usually similar in shape to the basal leaves, although becoming progressively shorter towards the shoot apex. Most species have palmatifid leaves (with the divisions reaching about the middle), polygonal in outline and with five segments. The leaves are deeply palmatifid in G. favosum (with the divisions almost extending to the base). Leaves of the species of Geranium sect. Trilopha are usually opposite. In all species except in G. biuncinatum the middle cauline leaves may be alternate but the more distal ones are opposite. Each leaf has two stipules, one on each side of the petiole base. The stipules are lanceolate, papery greenish and free.
Inflorescence-In the species of Geranium sect. Trilopha the 2-flowered cymules are borne at the nodes along the stem, i.e. in a monochasial cyme. Cymules with well-developed peduncles are usually towards the apical part of the plant, while in the medium and lower nodes cymules or aggregates of cymules without peduncles are frequently located. According to Geranium sect. Trilopha has both chasmogamous and cleistogamous flowers. The latter has been confirmed by several authors in all species except in G. favosum and G. yemense Deflers (Gilbert and Voster 2000; Kokwaro 1971a; Schönbeck-Temesy 1970) .
Calyx-The five sepals form a quincuncial calyx. The two inner sepals are usually smaller and less pubescent than the others. The external surface of each sepal is smooth. All species of G. sect. Trilopha, except G. ocellatum, have a calyx obviously accrescent. The sepals of all species terminate in a distinct mucro.
Corolla-The five petals are erect-patent, with entire apex and gradually tapering towards the base, that is, without a distinct claw. Petal color is usually purple with a dark basal spot. The only exception is G. favosum, which consistently has petals without a basal spot. Rarely the petals of G. brevipes also lack a basal spot. Petal length is of taxonomic utility to differentiate only G. trilophum from G. yemense, the latter having shorter petals. The petals of all species are glabrous on both surfaces and ciliate on the basal margin with short eglandular hairs 0.1-0.4 mm long.
Androecium and Gynoecium-Five, glabrous, hemispheric extrastaminal nectaries are located at the base of the petals and alternate with the petals. There is little variation among species of Geranium sect. Trilopha. The flowers of G. sect. Trilopha have two whorls of five fertile stamens. The stamens are shorter than the petals. The anthers are dorsifixed and dehisce by longitudinal slits. The filaments are lanceolate, blackish except at the base and usually glabrous. They may have scattered cilia 0.1-0.2 mm long on the margin in G. biuncinatum and G. yemense.
The pollen of Geranium is tricolpate or 3(4)-colporate and more or less isodiametric. In most species the exine bears reticulate ornamentation formed by baculate, clavate, or gemmate supratectal elements (Bortenschlager 1967; Stafford and Blackmore 1991; Weber 1996) . However in some species of G. sect. Polyantha from the Himalayas the exine shows a striate-rugulose pattern, similar to that found in Erodium L'Hér. (Bortenschlager 1967; El-Oqlah 1983) . The pollen of all species of Geranium sect. Trilopha is of the Erodium-type (Fig. 3) , which is reported here for the first time. This may support the close relation between G. sect. Polyantha and G. sect. Trilopha, which should be explored more deeply together with a comprehensive revision of all groups of Geranium subg. Robertium.
The gynoecium comprises five carpels, each with two ovules, of which only one develops into a mature seed. The five styles are fused into a column and divided at the apex into five branches, each of which has a stigmatic surface on the adaxial surface. The only feature of taxonomical interest among the species of G. sect. Trilopha is stigma color, which is dark purplish in all species.
Fruit and Seeds-The type of fruit discharge was the basis for the subgeneric classification proposed by Yeo (1984) . Geranium subgenus Erodioidea (Picard) Yeo is characterized by the 'Erodium-type' of discharge, in which the entire mericarp, including the coiled awn, is propelled over a short distance. Geranium subgenus Robertium has a 'carpelprojection type' of discharge; the whole mericarp, containing 
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SYSTEMATIC BOTANY [Volume 41 the seed, is dispersed by the propelling force of the explosive recurvature of the awn. Geranium subgenus Geranium is characterized by the 'seed-ejection type' of discharge, in which each single seed is launched by the explosive recurvature of the awn. The five carpels of Geranium form a syncarpous-lobed ovary maturing into a schizocarp. After fertilization a prominent rostrum develops next to the style. At maturity the carpel exhibits two parts: a) a loculus containing the seed, named the mericarp, and b) a sterile portion forming a ribbon-like band, which constitutes the rostrum. In some species of Geranium the rostrum is gradually narrowed toward the apex, whereas in others it terminates abruptly in a narrow apex, in this case the apical portion of the rostrum is easily differentiated from the basal portion. The species of G. sect. Trilopha lack the narrowed apex. The five ribbon-like bands of the rostrum 
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AEDO ET AL.: GERANIUM SECT. TRILOPHA 357 are usually parallel in Geranium, but in the species of G. sect. Trilopha they are twisted. This arrangement seems to be a unique among G. subg. Robertium. A similar twist is found in the species of G. sect. Tuberosa (Boiss.) Yeo (G. subg. Geranium), although in the latter the mericarps are smooth and the retention of the seeds in the pre-explosive interval is due to twisting of the mericarps in this phase. The group of species comprising G. biuncinatum, G. trilophum, and G. yemense has quite similar mericarps, with two longitudinal toothed wings bent dorsally to form a trough-like structure. Geranium biuncinatum is easily recognized by a pair of recurved horns at the apex of the wings, which is a unique condition in the genus. The mericarp of G. yemense has a small ridge which is covered by the trough-like structure, while G. trilophum has an evident ridge, protruding from the trough-like structure. Geranium favosum and G. mascatense share similar mericarps with almost the same ornamentation. These mericarps are transversely wrinkled, with prominent ribs, separated by furrows ca. 0.3 mm deep by 0.3-0.5 mm wide and, usually, with transverse ribs connecting the main ribs. The mericarps of G. ocellatum and G. brevipes resemble those of G. favosum and G. mascatense but have slightly prominent ribs and, consequently, shallow furrows ca. 0.1 mm deep. Mericarps of G. ocellatum have 8-14 transverse ribs, slightly prominent, usually parallel, sometimes forked, and separated by a shallow sinus 0.2-0.3 mm wide. There are no transverse veins or ribs connecting the main ribs. In contrast G. brevipes has mericarps with 4-6 ribs, separated by a wider sinus (0.3-0.4 mm wide) and connected by veins or small ribs. All species of G. sect. Trilopha but G. ocellatum have small appressed, obtuse, eglandular hairs 0.1 mm long, mainly on the ribs (Figs. 2, 4) .
The seeds are more or less ellipsoid and slightly compressed. The outer layer of the seed coat has cells with anticlinally thickened walls, forming a finely reticulate surface (Fig. 5 Herbs, annual. Leaves palmately divided; cauline leaves opposite or alternate; stipules free. Inflorescences monochasial cymes. Flowers actinomorphic. Sepals 5, ± ovate, erect, usually accrescent. Petals 5, without claw, apex rounded, usually with a basal spot. Stamens 10, not exerted, blackish except at base; filaments usually glabrous; pollen of Erodiumtype. Nectaries 5, hemispheric, glabrous. Fruit discharge by carpel projection, each mericarp expelled explosively with the seed, the awn dropping away at the moment of explosion; mericarps transversely wrinkled or with two longitudinal toothed wings bent dorsally to form a trough-like structure, without a basal callus, without a basal prong, without a strand of fibers, usually hairy; rostrum twisted distally. Cotyledons entire.
Key to the Species of GERANIUM Section TRILOPHA Herbs, annual, 19-51 cm tall. Stem erect or ascending, leafy, with short retrorse, not appressed, eglandular hairs 0.1-0.3 mm long, patent, eglandular hairs 1.4-2.1 mm long and usually scattered patent, glandular hairs 0.4-0.5 mm long. Basal leaves in a deciduous rosette, cauline leaves opposite (rarely alternate in middle of the shoot, 1-2 nodes); leaf laminas (3.9-)4.6-5.1(-5.3) × 4.6-6.3 cm, palmatifid (ratio main sinus length / middle segment length = (0.58-)0.67-0.73), polygonal in outline, base cordate, pilose, with ± appressed, eglandular hairs and plane eglandular hairs on the adaxial surface and ± appressed, eglandular hairs on the abaxial surface; segments 5, middle segment rhombic, 9.4-11.8 mm wide at the base, 9-11(12)-lobed in distal half; petioles up to 14 cm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long, patent, eglandular hairs 0.6-1.9 mm long and rarely patent, glandular hairs 0.2-0.4 mm long; stipules 1.8-4.1 × 0.6-2.2 mm, lanceolate, free, greenish, with eglandular hairs on abaxial surface and on the margin, usually glabrous adaxially. Inflorescence a monochasial cyme; cymules (1)2-flowered, solitary, sometimes grouped at nodes, sessile or with short peduncle; peduncles (0-)15-46 mm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long, usually patent, eglandular hairs 1.1-1.6 mm long and patent, glandular hairs 0.4-0.7 mm long; bracteoles 1.8-2.9 × 0.4-0.6 mm, lanceolate, whorled; pedicels 4.8-22 mm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long, sometimes patent, eglandular hairs 1-1.6 mm long and patent, glandular hairs 0.3-0.8 mm long. Flowers actinomorphic. Sepals 5-6.1(-6.2) × 2.5-3.1(-4.1) mm, broadly ovate, smooth, accrescent (6.7-8.9 × 5.5-6.4 mm in fruit), with mucro 0.5-1.1 mm long (ratio mucro length / sepal length = 0.10-0.22), with ± appressed, eglandular hairs 0.2-0.3 mm long, sometimes also patent, eglandular hairs 1.1-2.3 mm long and usually patent, glandular hairs 0.5-0.7 mm long. Petals (8.8-)9-9.8(-11.2) × 4.9-7.9 mm, erect-patent, entire, without claw, purple with a dark basal spot, glabrous on both surfaces, ciliate on the basal margin with hairs 0.1-0.3 mm long. Staminal filaments 2.7-4.4 mm long, lanceolate, blackish except the base, glabrous; anthers 1.2-1.3 mm long, purplish. Nectaries 5, hemispheric, glabrous. Gynoecium 4-6.2 mm long, dark purplish. 18. 4-20.8(-21.4 ) mm long; mericarps 5-5.8(-6.5) × 2.4-3.4 mm, with two longitudinal toothed wings bent dorsally to form a trough-like structure and with an evident protruding ridge in the mid-section, without horns, brownish, with appressed, eglandular hairs 0.1-0.2 mm long; rostrum 10.4-14.2 mm long, without a narrowed apex, with patent, eglandular hairs 0.3-0.8 mm long and usually a group of patent, eglandular hairs 0.6-1.1 mm long towards the apex; stigmatic remnants 0.3-0.6 mm long, with 5 glabrous lobes. Seeds 2.2-2.7 × 1.1-1.3 mm, smooth, reddish. Figure 6 .
Phenology -Collected in flower from March to April. Distribution and Habitat -Geranium trilophum occurs in Iran and Oman; open scrublands, grassland plains, cliffs or tops of escarpments, under shaded bushes and disturbed areas; 0-800 m (Fig. 7) .
Notes -Geranium trilophum is erect or ascending, with basal leaves in a deciduous rosette and cauline leaves opposite, rarely alternate towards the basal third of the stem, and a monochasial inflorescence. It is easily identified by its purple petals with a dark basal spot, its accrescent and very wide sepals and its singular mericarps. Mericarps of G. trilophum have two longitudinal toothed wings bent dorsally to form a trough-like structure with an evident ridge in the middle, protruding from the trough-like structure.
The indumentum of G. trilophum is composed of short, ± uncinate, eglandular hairs on stems, leaves and inflorescence, and usually glandular, patent hairs and long, eglandular, patent hairs. Some specimens of G. trilophum have 2-flowered cymules with well-developed peduncle and pedicels in some nodes and cymules or aggregates of cymules without peduncles in other nodes. In other specimens only the second type of cymule is found. According to Schönbeck-Temesy (1970) G. trilophum frequently produces cleistogamous flowers.
Geranium trilophum is an endemic plant of the north side of the Persian Gulf. Knuth (1912) also included plants from Yemen and adjacent areas of northeast Africa in G. trilophum. Schönbeck-Temesy (1970) , Kokwaro (1971a) , Thulin (1993) , Alfarhan and Thomas (2001) , and Patzelt (2007) concurred with Kunth. However, plants from those areas are easily distinguished from G. trilophum by their shorter petals and sepals. Additionally they have a mericarp with a much smaller ridge which is covered by the trough-like structure. Those plants were described by Deflers (1889) as G. yemense, a name that has been misapplied frequently (see discussion under G. yemense and G. biuncinatum). Hansen et al. 1997: 19) .
Geranium yemense
Herbs, annual, 8-62 cm tall. Stem erect or ascending, leafy, with short retrorse, not appressed, eglandular hairs 0.1-0.3 mm long (rarely patent, eglandular hairs 1.5-1.7 mm long) and sometimes scattered patent, glandular hairs 0.4-0.9 mm long. Basal leaves in a deciduous rosette, cauline leaves opposite (rarely alternate in the middle of shoot, 1-2 nodes); leaf laminas (2.1-)3.4-4.9(-6.4) × 2.8-7.9 cm, palmatifid (ratio main-sinus length/middle-segment length = (0.59-)0.66-0.77(-0.86)), polygonal in outline, base cordate, pilose, with ± appressed, eglandular hairs and plane eglandular hairs on the adaxial surface and ± appressed, eglandular hairs on the abaxial surface; segments 5, middle segment rhombic, 6-14.9 mm wide at the base, (7)8-17(26)-lobed in distal half; petioles up to 16 cm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long (sometimes also patent, eglandular hairs 1-2.9 mm long) and rarely patent, glandular hairs 0.5-0.7 mm long; stipules 1.7-3.2 × 0.5-1.9 mm, lanceolate, free, greenish, with eglandular hairs on abaxial surface and on the margin, usually glabrous adaxially. Inflorescence a monochasial cyme; cymules (1)2-flowered, solitary, sometimes grouped at nodes with short or no peduncles; peduncles (0-)3-25 mm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long and usually patent, glandular hairs 0.4-0.7 mm long; bracteoles 1.7-2.9 × 0.5-0.7 mm, lanceolate, whorled; pedicels 3.9-23.7 mm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long, sometimes patent, eglandular hairs 1-1.2 mm long and usually patent, glandular hairs 0.3-0.6 mm long. Flowers actinomorphic. Sepals (3.3-)3.6-4.2(-4.8) × 1.6-2.7 mm, broadly ovate, smooth, accrescent (5.2-7.5 × 3.3-5.1 mm in fruit), with mucro 0.5-1.3 mm long (ratio mucro length / sepal length = 0.12-0.40), with ± appressed, eglandular hairs 0.2-0.3 mm long, sometimes also patent, eglandular hairs 1.4-2.9 mm long and usually patent, glandular hairs 0.4-1 mm long. Petals (4.8-)6.1-8.1(-8.7) × 3.1-5.2 mm, erect-patent, entire, without claw, purple with a dark basal spot, glabrous on both surfaces, ciliate on the basal margin with hairs 0.1-0.2 mm long. Staminal filaments 2.1-3.6 mm long, lanceolate, blackish except the base, glabrous or with scattered cilia 0.1-0.2 mm long on the margin; anthers 0.7-1.1 mm long, purplish. Nectaries 5, hemispheric, glabrous. Gynoecium 2.6-3.7 mm long, dark puplish. Fruit (14.1-)15.9-17.4(-18.6) mm long; mericarps 3.7-4.6(-4.8) × 1.9-3.4 mm, with two longitudinal toothed wings bent dorsally to form a trough-like structure and with a small ridge in the middle, not protruding the trough-like structure, without horns, brownish, with appressed, eglandular hairs 0.1-0.2 mm long; rostrum 8.8-12.6 mm long, without a narrowed apex, with erect-patent, eglandular hairs 0.1-0.4 mm long; stigmatic remnants 0.2-0.6 mm long, with 5 glabrous lobes. Seeds 2.1-2.4 × 1-1.2 mm, smooth, reddish. Figure 8 .
Phenology -Collected in flower from January to May. Distribution and Habitat -Geranium yemense occurs in Djibouti, Egypt, Jordan?, Eritrea, Ethiopia, Saudi Arabia, Somalia, Sudan and Yemen; in shade of small trees on limestone escarpments, coffee terraces and other cultivated areas; 700-2,850 m (Fig. 7) .
Notes -Geranium yemense shares with G. trilophum a similar inflorescence structure, annual habit, indumentum, accrescent sepals, and petal color. However, in G. yemense the sepals, the petals, the fruits, and the seeds are shorter than in G. trilophum. Additionally, G. yemense has leaves with more lobes per segment, but with a substantial overlap. The mericarp of G. yemense has a small ridge which is covered by the troughlike structure, while G. trilophum has an evident ridge protruding beyond the trough-like structure. The species are separated by more than 1,300 km. Knuth (1912) misapplied the name G. yemense to the plants here recognized as G. biuncinatum, as noted Kokwaro (1971a) . Knuth (1912) used 'Valvulae apice unguibus duobus ornatae' to key out G. yemense; however this is an unequivocal feature of G. biuncinatum. Additionally, he included both specimens with horns and without horns in the material studied of G. yemense (i.e. Deflers 296, which is the type of G. yemense).
At the same time Knuth (1912) included within G. trilophum specimens from Yemen and adjacent areas that should be considered to be G. yemense. Kokwaro (1971a) , rightly separated specimens with horns on the mericarp as G. biuncinatum, but considered G. yemense to be a synonym of G. trilophum. Zohary (1972) recorded G. trilophum from Jordan (Moav and Edom regions). Considering that these areas are close to the localities of G. yemense in eastern Egypt, it seems feasible that such records should be attributed to G. yemense.
Geranium omphalodeum was described by Lange (1866) from seeds of unknown origin cultivated at the Copenhagen Botanic Garden. Knuth (1912) included this name under the synonymy of G. ocellatum. Laundon (1961) suggested that G. omphalodeum is a synonym of G. trilophum while Kokwaro (1971a) did not address this problem. tentatively accepted this taxon considering that its recognition might lead to its rediscovery in nature. The last author considered that G. omphalodeum can be distinguished from G. trilophum by its small mericarps and its deeply dissected leaves. It should be noted that Yeo did not differentiate G. yemense from G. trilophum, even though the mericarps of G. yemense are shorter than those of G. trilophum. The type of G. omphalodeum fits very well with G. yemense, although the leaves are a bit more deeply divided. Consequently, it has been included in the synonymy of G. yemense. Herbs, annual, 12-62 cm tall. Stem erect or ascending, leafy, with short retrorse, not appressed, eglandular hairs 0.2-0.3 mm long (sometimes also patent, eglandular hairs 1.2-1.9 mm long) and scattered patent, glandular hairs 0.4-0.6 mm long. Basal leaves in a deciduous rosette, cauline leaves opposite; leaf laminas (2.6-)4-4.5(-5.8) × 3-6.8 cm, palmatifid (ratio main sinus length / middle segment length = (0.68-)0.72-0.77(-0.78)), polygonal in outline, base cordate, pilose, with ± appressed, eglandular hairs and plane eglandular hairs on the adaxial surface and ± appressed, eglandular hairs and scattered glandular hairs on the abaxial surface; segments 5, middle segment rhombic, 6.2-10.9 mm wide at the base, (5)10-15(18)-lobed in distal half; petioles up to 12 cm long, with retrorse, not appressed, eglandular hairs 0.2-0.3 mm long (sometimes also patent, eglandular hairs 1.1-1.5 mm long) and usually patent, glandular hairs 0.4-0.7 mm long; stipules 1.4-3.1 × 0.6-1.6 mm, lanceolate, free, greenish, with eglandular hairs on abaxial surface and on the margin, glabrous adaxially. Inflorescence a monochasial cyme; cymules (1)2-flowered, solitary, sometimes grouped at nodes with short or no peduncles; peduncles (0-)10-27 mm long, with retrorse, not appressed, eglandular hairs 0.2-0.3 mm long, sometimes also patent, eglandular hairs 1-1.2 mm long and patent, glandular hairs 0.3-0.7 mm long; bracteoles 1.3-2.6 × 0.5-0.9 mm, lanceolate, whorled; pedicels 3-19 mm long, with retrorse, not appressed, eglandular hairs 0.2-0.3 mm long, sometimes also patent, eglandular hairs 1-1.2 mm long and usually patent, glandular hairs 0.3-0.6 mm long. Flowers actinomorphic. Sepals 4.6-5.1(-6) × 2.4-3.4 mm, broadly ovate, smooth, accrescent (6.2-7.9 × 3.7-5.5 mm in fruit), with mucro 0.5-0.9 mm long (ratio mucro length / sepal length = 0.10-0.17), with ± appressed, eglandular hairs 0.2-0.3 mm long, sometimes also patent, eglandular hairs 1-1.6 mm long and usually patent, glandular hairs 0.5-0.8 mm long. Petals 7.5-9.3 × 4.9-5.6 mm, erectpatent, entire, without claw, purple with a dark basal spot, glabrous on both surfaces, ciliate on the basal margin with hairs 0.1-0.2 mm long. Staminal filaments 2.1-3.6 mm long, lanceolate, blackish except the base, glabrous or with scattered cilia 0.1-0.2 mm long on the margin; anthers 0.8-1 mm long, yellowish. Nectaries 5, hemispheric, glabrous. Gynoecium 2.7-3.9 mm long, dark purplish. Fruit (15.7-)17-19.5 (-20. 3) mm long; mericarps (4.9-)5.4-6.8(-7.1) × 2.5-3.4 mm, with two longitudinal toothed wings bent dorsally to form a trough-like structure, continued at the top into a hook 3.9-4.8 mm long on either side looking like a pair of horns, and with a small ridge in the middle, inside the trough-like structure, brownish, with appressed, eglandular hairs 0.1-0.2 mm long; rostrum 9.5-12.3 mm long, without a narrowed apex, with antrorse, not appressed, eglandular hairs 0.1-0.3 mm long and usually a group of patent, eglandular hairs 0.8-1.1 mm long towards the apex; stigmatic remnants 0.2-0.4 mm long, with 5 glabrous lobes. Seeds 2-2.5 × 0.9-1.1 mm, smooth, reddish. Figure 9 .
Geranium biuncinatum
Phenology -Collected in flower from February to July. Distribution and Habitat -Geranium biuncinatum occurs in Eritrea, Oman, Saudi Arabia?, Somalia, Sudan and Yemen; mountain slopes in evergreen bushland, open scrub, shade of boulders, rocky ravines and coffee terraces; 200-2,300 m (Fig. 10) Notes -Geranium biuncinatum is an annual with opposite leaves, more or less covered by eglandular and usually glandular hairs. It is easily identified by its purple petals with a dark basal spot, its accrescent and very wide sepals and its singular mericarps. Mericarps of G. biuncinatum have toothed wings continuing in a pair of recurved horns which is a unique condition in the genus. Geranium trilophum and G. yemense have similar mericarps but without horns. The indumentum of G. biuncinatum is composed of short, ± uncinate, eglandular hairs on stems, leaves and inflorescence, and sometimes glandular hairs also. In some specimens, long, patent hairs are mainly on the sepals and cymules. The sepals grow during mericarp maturation to cover the mericarps, except the horns. Sepals in fruit are very unequal, the two inner being smaller. The measurements in the descriptions correspond to the external sepals. Geranium biuncinatum shares with G. trilophum and G. yemense the previously mentioned sepal features. Sepals and petals of G. biuncinatum are intermediate in length between G. trilophum and G. yemense. Mericarps, excluding the horns, are longer than in G. yemense and similar to G. trilophum. 
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SYSTEMATIC BOTANY [Volume 41 Knuth (1912) misapplied the name G. yemense to the plants here recognized as G. biuncinatum as was noted by Kokwaro (1971a) (see the discussion under G. yemense). Chrtek (1968) proposed the genus Geraniopsis to segregate the species with mericarps with two longitudinal toothed wings bent dorsally to form a trough-like structure. Yeo (1973) concurs with Schönbeck-Temesy (1970) in considering Geraniopsis unjustified.
Geranium biuncinatum has been reported from Saudi Arabia (Alfarhan and Thomas 2001) . Unfortunately, we did not see the voucher for this record. Reports for Ethiopia (Kokwaro 1971a ) probably refer to Eritrea (Gilbert and Voster 2000) . Herbs, annual, 12-50 cm tall. Stem erect or ascending, leafy, with short retrorse, not appressed, eglandular hairs 0.2-0.4 mm long (rarely patent, eglandular hairs 1.2-1.9 mm long) and sometimes scattered patent, glandular hairs 0.4-0.7 mm long. Basal leaves in a deciduous rosette, cauline leaves alternate and the distal ones opposite; leaf laminas (2-)2.4-3.3(-5.9) × 2.2-6.3 cm, deeply palmatifid (ratio main sinus length / middle segment length = (0.80-)0.86-0.89(-0.90)), polygonal in outline, base cordate, pilose, with ± appressed, eglandular hairs and plane eglandular hairs on the adaxial surface and ± appressed, eglandular hairs on the abaxial surface; segments 5, middle segment rhombic, 2-3.6 mm wide at the base, (5)8-11(14)-lobed in distal half; petioles up to 10 cm long, with short retrorse, not appressed, eglandular hairs 0.2-0.4 mm long (sometimes patent, eglandular hairs 1.1-1.8 mm long) and usually patent, glandular hairs 0.2-0.5 mm long; stipules 1.9-5.1 × 0.5-1.4 mm, lanceolate, free, whitish, with eglandular hairs on abaxial surface and on the margin, glabrous adaxially. Inflorescence a monochasial cyme; cymules (1)2-flowered, solitary, sometimes grouped at nodes with short or no peduncles; peduncles (0-)4-31 mm long, with retrorse, not appressed eglandular hairs 0.2-0.4 mm long, rarely patent, eglandular hairs 1.3-2.2 mm long, and usually patent, glandular hairs 0.2-0.8 mm long; bracteoles 2.2-3.8 × 0.3-0.5 mm, lanceolate, whorled; pedicels 4-21 mm long, with retrorse, not appressed eglandular hairs 0.2-0.3 mm long, rarely patent, eglandular hairs 1.3-2.3 mm long and patent, glandular hairs 0.3-1 mm long. Flowers actinomorphic. Sepals (3-)3.5-4.4(-4.6) × 1.2-2.3 mm, ovate, smooth, accrescent (4-6.5 × 2.5-3.8 mm in fruit), with mucro 0.4-1.2 mm long (ratio mucro length/sepal length = 0.13-0.32), with ± appressed, eglandular hairs 0.2-0.3 mm long, patent, eglandular hairs 1-2.5 mm long and patent, glandular hairs 0.4-0.8 mm long. Petals (6.2-)6.7-7.5(-8.2) × 2.6-5.6 mm, erect-patent, entire, without claw, purple, glabrous on both surfaces, ciliate on the basal margin with hairs 0.1-0.2 mm long. Staminal filaments 2.2-3.3 mm long, lanceolate, blackish except the base, glabrous; anthers 0.7-0.9 mm long, yellow. Nectaries 5, hemispheric, glabrous. Gynoecium 2-3.1 mm long, dark purplish. Fruit (10.4-)11.5-13.2(-18.4) mm long; mericarps (2-)2.1-2.6(-2.8) × 1-1.7 mm, transversely wrinkled, with 4-5 prominent ribs, separated by furrows ca. 0.3 mm deep, 0.3-0.5 mm wide, brownish to black, with appressed, eglandular hairs 0.1 mm long, mainly on the ribs; rostrum 7.5-14.2 mm long, without a narrowed apex, with erect-patent, eglandular hairs 0.1-0.3 mm long; stigmatic remnants 0.2-0.4 mm long, with 5 glabrous lobes. Seeds 1.6-2.1 × 0.8-1 mm, smooth, reddish. Figure 11 .
Geranium favosum
Phenology -Collected in flower from January to October. Distribution and Habitat -Geranium favosum occurs in Eritrea, Ethiopia, and Sudan; damp or swampy places, damp crevices, rocky slopes, small streams, open semi-evergreen bushlands and cultivated slopes with shrub vegetation; 1,500-3,250 m (Fig. 12) . Notes -Geranium favosum is an annual herb, erect or ascending, with basal leaves in a deciduous rosette and a monochasial inflorescence. The leaves of the distal part of the stem and inflorescence are opposite while those of the middle and base of the stem are alternate. As in the remaining species of the section, the indumentum of G. favosum is composed of 
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AEDO ET AL.: GERANIUM SECT. TRILOPHA short, ± uncinate, eglandular hairs on stems, leaves and inflorescence, and usually glandular, patent hairs. Long eglandular hairs also appear in many individuals. Cymules of G. favosum are usually 2-flowered, with well-developed peduncle and pedicels, but in some nodes umbel-like aggregates with short or absent peduncles appear. Geranium favosum is quite similar to G. mascatense in general appearance. Both species share alternate leaves on the middle and base of the stem and a mericarp with almost the same ornamentation. The mericarps are transversely wrinkled, with prominent ribs, separated by furrows ca. 0.3 mm deep, 0.3-0.5 mm wide, and usually with transverse ribs connecting the main ribs. In both species, small, appressed hairs occur mainly on the ribs. The mericarps of G. favosum are smaller than those of G. mascatense usually have fewer transverse ribs, but there is a significant overlap in these features. The mericarps of G. brevipes resemble those of G. favosum but have slightly prominent ribs and, consequently shallow furrows ca. 0.1 mm deep. Petals of G. favosum are consistently without a dark basal spot, while in G. brevipes and G. mascatense this spot has been observed in most individuals. In contrast, in all species of the section, including G. favosum, the staminal filaments are blackish except for the base and the stigma is dark purplish. The leaves of G. favosum are quite different from those of the remaining species of the section because they are deeply divided: the middle segment has a narrower base, and the main sinus and the second sinus of the middle segment are deeper. Kokwaro (1971a) reported G. favosum from Djibouti on the basis of three specimens. Two of them (Denis 184, P; De la Rue s. n., P) are G. mascatense while Anla 90 (K) has not been examined. Thus, the presence of G. favosum in Djibouti should be confirmed. Herbs, annual, 12-58 cm tall. Stem erect or ascending, leafy, with short retrorse, not appressed, eglandular hairs 0.2-0.6 mm long, patent, eglandular hairs 1.1-3 mm long and usually scattered patent, glandular hairs 0.2-0.6 mm long. Basal leaves in a deciduous rosette, cauline leaves alternate and the distal ones opposite; leaf laminas (2.2-)2.5-5.2(-6.5) × 2.6-7.4 cm, palmatifid (ratio main sinus length / middle segment length = (0.63-)0.66-0.74(-0.81)), polygonal in outline, base cordate, pilose, with ± appressed, eglandular hairs and plane eglandular hairs on the adaxial surface and ± appressed, eglandular hairs on the abaxial surface; segments 5, middle segment rhombic, 4.7-13.4 mm wide at the base, (6)7-15(22)-lobed in distal half; petioles up to 14 cm long, with short retrorse, not appressed, eglandular hairs 0.2-0.4 mm long, usually, patent, eglandular hairs 1.1-2.1 mm long and usually patent, glandular hairs 0.2-0.5 mm long; stipules 1.1-3 × 0.4-1.3 mm, lanceolate, free, greenish, with eglandular hairs on abaxial surface and on the margin, glabrous adaxially. Inflorescence a monochasial cyme; cymules (1)2-flowered, solitary, sometimes grouped at nodes with short or no peduncles; peduncles (0-)1-21 mm long, with retrorse, not appressed eglandular hairs 0.2-0.5 mm long, rarely patent, eglandular hairs 1.3-1.5 mm long, and usually patent, glandular hairs 0.2-0.6 mm long; bracteoles 1.2-2.7 × 0.3-0.7 mm, lanceolate, whorled; pedicels 4-21.3 mm long, with retrorse, not appressed eglandular hairs 0.2-0.7 mm long, rarely patent, eglandular hairs 1.4-2.2 mm long and usually patent, glandular hairs 0.3-0.7 mm long. Flowers actinomorphic. Sepals (3.4-)3.5-4(-4.1) × 1.6-2.3 mm, ovate, smooth, accrescent (4.3-6 × 1.9-5.4 mm in fruit), with mucro 0.3-1.5 mm long (ratio mucro length/ sepal length = 0.14-0.22), with ± appressed, eglandular hairs 0.2-0.3 mm long, patent, eglandular hairs 1.3-2.4 mm long and patent, glandular hairs 0.3-0.8 mm long. ) × 1.8-5.6 mm, erect-patent, entire, without claw, purple, usually with a dark basal spot, glabrous on both surfaces, ciliate on the basal margin with hairs 0.1-0.2 mm long. Staminal filaments 2.4-3.8 mm long, lanceolate, blackish except the base, glabrous; anthers 0.8-1.2 mm long, purplish. Nectaries 5, hemispheric, glabrous. Gynoecium 2.6-4.3 mm long, dark purplish. Fruit (9.3-)11.8-14(-14.6) mm long; mericarps (2.5)2.7-3.5 × 1.1-1.8 mm, transversely wrinkled, with 4-6 prominent ribs, separated by furrows ca. 0.3 mm deep, 0.3-0.5 mm wide, brownish or grey, with appressed, eglandular hairs 0.1 mm long, mainly on the ribs; rostrum 5.8-10.7 mm long, without a narrowed apex, with erect-patent, eglandular hairs 0.1-0.4 mm long; stigmatic remnants 0.2-0.6 mm long, with 5 glabrous lobes. Seeds 1.8-2.6 × 0.8-1.4 mm, smooth, reddish. Figure 13 .
Geranium mascatense
Phenology -Collected in flower from January to September. Distribution and Habitat -Geranium mascatense occurs in Djibouti, Eritrea, Iran, Oman, Pakistan?, Saudi Arabia?, Somalia, Sudan and Yemen; shaded areas, rocky slopes with large boulders, cliffs and shaded banks, forest edges, and cultivated fields; 50-2,000 m (Fig. 14) . 
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Notes -Geranium mascatense is quite similar to G. favosum in general appearance. Both species share a similar mericarp and alternate leaves on the base of the stem. Geranium mascatense, however, can be easily distinguished by its less divided leaves and its petals which usually have a basal spot. Geranium mascatense has been sometimes confused with G. brevipes, a partially sympatric species. Both share leaves of similar appearance and petals with a basal dark spot. Geranium mascatense is recognized by its distinctive mericarps with strongly prominent ribs and, consequently, deep furrows (usually ca. 0.3 mm deep). According to Schönbeck-Temesy (1970: 34) G. mascatense frequently produces cleistogamous flowers. Knuth (1912) included G. mascatense under G. ocellatum. In contrast, G. mascatense has been widely accepted in the regional literature as a distinct species (Laundon (1961) , Schönbeck-Temesy (1970) , Kokwaro (1971a) , Gilbert and Voster (2000) and Alfarhan and Thomas (2001) Herbs, annual, 9-43 cm tall. Stem erect or ascending, leafy, with short retrorse, not appressed, eglandular hairs 0.1-0.4 mm long, patent, eglandular hairs 1.4-2.9 mm long and usually scattered patent, glandular hairs 0.2-0.4 mm long. Basal leaves in a ± persistent rosette, cauline leaves opposite (rarely alternate in middle of shoot, 1-2 nodes); leaf laminas (1.4-)2.1-3.2(-6.7) × 1.9-7.4 cm, palmatifid (ratio main sinus length / middle segment length = (0.63-)0.73-0.77(-0.84)), polygonal in outline, base cordate, pilose, with ± appressed, eglandular hairs (rarely with plane eglandular hairs) on the adaxial surface and ± appressed, eglandular hairs on the abaxial surface; segments 5, middle segment rhombic, 3-11.6 mm wide at the base, (3)7-16(19)-lobed in distal half; petioles up to 16 cm long, with retrorse, not appressed, eglandular hairs 0.1-0.5 mm long, patent, eglandular hairs 1.2-2.7 mm long and usually patent, glandular hairs 0.2-0.4 mm long; stipules 2-7.6 × 0.4-1.6 mm, lanceolate, free, reddish, with eglandular hairs on 
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AEDO ET AL.: GERANIUM SECT. TRILOPHAabaxial surface and on the margin, usually glabrous adaxially. Inflorescence a monochasial cyme; cymules (1)2-flowered, solitary, sometimes grouped at nodes with short or no peduncles; peduncles (0)10-94 mm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long, sometimes patent, eglandular hairs 1-1.4 mm long and patent, glandular hairs 0.3-0.6 mm long; bracteoles 2.2-4.2 × 0.3-1 mm, lanceolate, whorled; pedicels 5-23 mm long, with retrorse, not appressed, eglandular hairs 0.1-0.4 mm long and patent, glandular hairs 0.3-0.5 mm long. Flowers actinomorphic. Sepals (3.4-)4-4.5(-4.9) × 1.6-3 mm, ovate, smooth, not accrescent, with mucro 0.2-0.7 mm long (ratio mucro length / sepal length = 0.05-0.22), with ± appressed, eglandular hairs 0.1-0.4 mm long, sometimes also patent, eglandular hairs 1.1-2.1 mm long and usually patent, glandular hairs 0.3-0.5 mm long. Petals (3.1-)6.8-7.4 (-8.5) × 1.7-7.7 mm, erect-patent, entire, without claw, purple with a dark basal spot, glabrous on both surfaces, ciliate on the basal margin with hairs 0.1-0.4 mm long. Staminal filaments 2-3.3 mm long, lanceolate, blackish except at the base, glabrous; anthers 0.6-1.3 mm long, dark purplish. Nectaries 5, hemispheric, glabrous. Gynoecium 2.4-3.7 mm long, dark purplish. Fruit (10.4-)12.7-13.9(-17.5) mm long; mericarps (1.7-)2-2.3(-2.8) × 0.8-1.4 mm, transversely wrinkled, with 8-14 slightly prominent ribs, separated 0.2-0.3 mm, grey, brownish or glaucous, glabrous; rostrum 7.5-13.8 mm long, without a narrowed apex, with erect-patent, eglandular hairs 0.1-0.3 mm long; stigmatic remnants 0.2-0.6 mm long, with 5 glabrous lobes. Seeds 1.3-2.2 × 0.8-1.1 mm, smooth, reddish. Figure 15 . Phenology -Collected in flower from February to December. Distribution and Habitat -Geranium ocellatum occurs in Afghanistan, China, India, Nepal, Pakistan, and Thailand; meadows, grassy and rocky banks, edge of forests, cultivated fields, and roadsides; 600-3,000 m (Fig. 16) . 
AEDO ET AL.: GERANIUM SECT. TRILOPHA 371 but in some nodes umbel-like aggregates with short or absent peduncles appear. Knuth (1912: 62) had a broad concept of G. ocellatum that included plants from the Himalayas, Arabian Peninsula and Africa. His opinion was shared by Laundon (1961: 68) and Kokwaro (1971a: 643) . In contrast, Gilbert and Voster (2000: 367) and Yeo (2002: 165) indicated that there may be differences between the plants from the Himalayas and those from Arabia and Africa.
We have followed the criteria of the latter authors and separated the plants from Arabia and Africa as a different species, under the name G. brevipes. Mericarps of G. brevipes have appressed, eglandular hairs 0.1 mm long, mainly on the ribs. Additionally, the ribs are fewer (usually 4-6), separated by wider sinuses (0.3-0.4 mm wide) and connected by veins or small ribs. The two species are allopatric and their ranges are separated by some 3,000 km. Herbs, annual, 16-62 cm tall. Stem erect or ascending, leafy, with short retrorse, not appressed, eglandular hairs 0.1-0.4 mm long, usually patent, eglandular hairs 1.4-2.8 mm long and usually scattered patent, glandular hairs 0.3-0.9 mm long. Basal leaves in a deciduous rosette, cauline leaves opposite (sometimes alternate in the middle of shoot, 1-2 nodes); leaf laminas (1.4-)2.7-4.6(-6.2) × 1.7-7.9 cm, palmatifid (ratio main sinus length / middle segment length = (0.63-)0.66-0.74 (-0.80)), polygonal in outline, base cordate, pilose, with ± appressed, eglandular hairs and plane eglandular hairs on the adaxial surface and ± appressed, eglandular hairs on the abaxial surface; segments 5, middle segment rhombic, 2.7-14.9 mm wide at the base, (7)10-15(20)-lobed in distal half; petioles up to 16 cm long, with retrorse, not appressed, eglandular hairs 0.1-0.4 mm long, usually patent, eglandular hairs 1.1-2.5 mm long and usually patent, glandular hairs 0.3-0.8 mm long; stipules 1.8-4.3 × 0.6-1.6 mm, lanceolate, free, greenish, with eglandular hairs on abaxial surface and on the margin, glabrous adaxially. Inflorescence a monochasial cyme; cymules (1)2-flowered, solitary, sometimes grouped at nodes with short or no peduncles; peduncles (0-)5.9-32 mm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long, sometimes patent, eglandular hairs 1-2.1 mm long and usually patent, glandular hairs 0.2-0.9 mm long; bracteoles 1.7-4.4 × 0.4-0.8 mm, lanceolate, whorled; pedicels 3.3-18 mm long, with retrorse, not appressed, eglandular hairs 0.1-0.3 mm long, sometimes patent, eglandular hairs 1-2.1 mm long and patent, glandular hairs 0.3-1 mm long. Flowers actinomorphic. Sepals 3.5-4.2(-4.9) × 1.4-2.2 mm, ovate, smooth, slightly accrescent (4.4-5.7 × 2-3.7 mm in fruit), with mucro 0.4-1.2 mm long (ratio mucro length/sepal length = 0.13-0.29), with ± appressed, eglandular hairs 0.2-0.3 mm long, sometimes also patent, eglandular hairs 1.4-2.9 mm long and patent, glandular hairs 0.3-0.9 mm long. Petals (5.8-)6.3-7.1(-8.8) × 2.5-5.1 mm, erect-patent, entire, without claw, purple, usually with a dark basal spot, glabrous on both surfaces, ciliate on the basal margin with hairs 0.1-0.2 mm long. Staminal filaments 2.5-3.8 mm long, lanceolate, blackish except the base, glabrous; anthers 0.8-1.1 mm long, dark purplish. Nectaries 5, hemispheric, glabrous. Gynoecium 2.5-3.8 mm long, dark purplish. Fruit (10.4-)12-14.2(-14.5) mm long; mericarps (2-)2.2-2.8(-3) × 1.1-1.6 mm, transversely wrinkled, with 4-6 slightly prominent ribs, separated 0.3-0.4 mm, brownish or glaucous, with appressed, eglandular hairs 0.1 mm long, mainly on the ribs; rostrum 7.5-10.8 mm long, without a narrowed apex, with erect-patent, eglandular hairs 0.1-0.3 mm long; stigmatic remnants 0.2-0.5 mm long, with 5 glabrous lobes. Seeds 1.4-2.4 × 0.8-1.3 mm, smooth, reddish. Figure 17 .
Phenology -Collected in flower from January to December. Distribution and Habitat -Geranium brevipes occurs in Angola, Cameroon, Djibouti, Eritrea, Ethiopia, Kenya, Malawi, Mozambique, Saudi Arabia, Somalia, South Sudan, Sudan, Tanzania, Uganda, Yemen, Zaire and Zimbabwe; shaded areas, grassy slopes, meadows, slopes of ravines with scattered boulders and bushes, rock ledges, open bushlands, forest edges, walls, and cultivated fields; 1,200-3,000 m (Fig. 16) . 
374
SYSTEMATIC BOTANY [Volume 41
